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(54) FLAME-RETARDANT STYRENE RESIN COMPOSITION HAVING IGNITION MELT-DRIPPING PROPERTY 

(57)Abstract: 

PURPOSE: To provide a flame-retardant styrene resin composition containing a rubber-modified styrene resin 
having a specific reduced viscosity of the resin part and a phosphorous-based flame-retardant, having good 
ignition melt-dripping property, flame-retardancy, heat-resistance, impact resistance and fluidity and useful for 
household appliance parts, OA equipment parts, etc. 

CONSTITUTION: This flame-retardant styrene resin composition having excellent ignition dripping property, 
flame-retardancy, heat-resistance, impact resistance and fluidity can be produced by compounding (A) a rubber- 
modified styrene resin having a reduced viscosity (r|sp/C) of the resin part of 0,4-0.6 and obtained by the free 
radical polymerization of a vinyl monomer such as styrene, a- methylstyrene or acrylonitrile in the presence of a 
rubbery polymer such as a diene rubber having a glass transition temperature of <-30''C (e.g. polybutadiene, poly 
(styrene-butadiene), isoprene rubber or chloroprene rubber) with (B) a phosphorus-based flame-retardant such 
as phosphine, phosphine oxide, phosphonium salt, phosphinic acid salt, phosphoric acid ester or phosphorous acid 
ester. 
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$ nt#fi[*^ ?i^a^ft::/p .y i7 B 

SB, S (BS) n . (fiU nttl~3 
OSISc) , S (BSB) n . (fflL. nttl~20S 

Sc) (SB) n X ({1 

n tJ 3 ~ 6 rosst. x\tmm{c'r^n. mm^T. 

2fJ. SBS03S, SBSB0)4i!fiD'J-7-:/Py 

[0 0 4 8] ^mm^mwimi\t. wjttt*^ji^$n 

iiJSHlSCT. ®«^1.«l!RiRaiJ. ©h^^' 

^) , SfclJc 1 s - t r a n sStt'fbt'^^ltllJcip 

Mmb-r-5JtJi)©fiK^^T*s. -eroftf^j^fytt, 2. 4- 

h=^rV"^>\/7x/X 2-t HDi|rv'-4-:ti'h + 
">'^>77x/>, 5, 5" ->C?l^>h-X (2-tH 

+ >'^>'/7xy >S> 2- (2' JO 
-^5^J|/7iX;i') '>^>yKiJ7y-;k 2- (2* - 

tHD+'>-5' - t-:ti'g";P7xx;w ^>7hu 

7y-;^> 2- (2* -tHD+v-3' , 5' -l/- 
t -7"?^;|/7x-JV) ^>7h'J77-Jk 2- (2' 
-tHu + x-3'. 5* ->?-t-79^;P7xx;l.) 

- 5-i?DD/>^>7hU77-JK 2- (2' -tHD 

+>'-3' -t-5' -^g^;U7xx;i.) -5-i?pp 

'^>7h'J77-;k 2- (2' -tHP^i^-S' , 
5' -v^i)],yx.-)V) '<>7h>J77-Jk 2. 
2' -;<^U>h*X (4- t -:ti'5'>)p-6-'^>7h 40 
^}7'J*)M 7x/-;i/^<02- (2' -tKP+i/7 
xXJU) '^>7h'J77-JI/S, 7xXj|/-tJ-US/V- 

ix>/;u->y-;i/t/^>7x-h, 2, 4-i>-t 
-7^;U7xx;u-3' , 5' -V- t -7^;i.-4' 

- t Hn4^->'^>7x-h, '\+-y-xv;i'-3. 5-i; 

- t-7?;P-4-t:HP+->'^>7x-h*¥0!)'^>7 
X-hS, 2-X^;|.-2' -7h+v:a-+-tfXiJ H. 
2-Xh^^i^-4' - h-x->;U:t+1fxU Hl?(7)fig|:t 
+-'/xiJH^. &t;x?;W-a-->7/-/3. 5-v7 
xXJU7'^iJ U-K. >^^JU-2-->7.y-.3->^3^;l' 50. 



-3- (p-;t h+S/7xXJW 7i?UU-h^©->7 
y7^'JU-SST*-5. 

[0 0 4 9] WIB®t>^-H75>?^3t^)£Wi. 3t 
x^;i/^-t j;0±^Ufc;W HP/t-:t+it'r 
^b. ^)£;*N-0 • ^x^JP^N-OR. N-OH^ 

2. 2. 6, 6, -v-h9:<^)V-4-\i^^)i?)VX7- 

7U-h, 1, 2, 2, 6, 6 -'<>^;)(5^;l/-4-tf 
'^U->*;U7.x7l/-h, 2. 2. 6. 6-xh7;^?;i/ 
-4-t!'>viJv;l.^>7x- h, bfX (2, 2, 6. 6 

-r h7;jt9';w-4 -tr'^'Ji?;Hrny- h, t;^ 
(1, 2, 2. 6. 6-09^^)V-4-\i<iJ'J 

M -tn^-h. f-hy^X (2. 2, 6, 6-xh7 

p(5";i/-4 - t:^u 1. 2. 3, 4-7^'>xh 

7:^;U3}^^^xl/'-h, f-Y-y^X (1, 2, 2, 6. 6 
-<>if)f'^)V-4-\i^Ui^)V) -1. 2, 3. 4- 
7^'>r h7*Jl/J|?+->l/-h. tfX (1. 2. 2, 
6, 6-'>x>^^5^;i.-4-tf'^U>'J0 -i^CHUr 
->;i/) -1, 2. 3. 4-7^'>7"h^*;i/Jj^+v'l^- 
h, k*X (1. 2. 2. 6. 6-'^>5';<?^JU-4-fcf 
^Uv?JW -2-:^5^;U-2- (3* , 5' -v-t- 
y?;i/-4-k KP^i^'^Oi?;!.) vp:^- h, 1- 
(2-tHn=^vX5";U) -2, 2. 6, 

f'ju - 4 - bf'^u i^y-)v/3/\'^mi^x^)mm'^ 

1, 6-t'X (2. 2, 6, Q-T-Yy^^J'JV-A 

-\i<^)i?)\/75.j) A^it>/5^yptx^>aiii^ 

1, 6-tfX (2. 2, 6, 6-r h7;>^g=-;i/-4 
-l:f'^U>';U7 5y) ^^■t)->/2. 4->'i7PP-6 
- t -:ti'5^U75y-s -h'J7>?>a«®-&tl. 1, 
6-t'X (2. 2. 6, &-TVy:^^)V-A-\f:<^ 
i^)V7^^) A^-y->/2, 4->;i7DD-6-t;V3^ 
U / - s - h U 7':^>Sll8^i|&^T*S. 
[0 0 5 0] HUfBOK^fcKi^fiJtt. 

/^rc\mmim6fmm-v$>^, ^mt. y>>ti)mm 

iz^^fs.7)i=i-)vm\z^bTmmitm±-r^, 
[0 0 5 1] m^omm±mtbx<D\:.>y-Y7x 
y-mmim±m\t, 2. 6-^^9-'>^r)vzr9)l- 

4 -p<5^;P7xy-;k x^-f i^^-rxh'7xy-;i/. 

n-:ti7^x>-;l'3- (3, 5 - v?^' - v'■vJ^75";^- 
4 - t KP=^-i/7xX;|.) 7Ptf:j-^-h. 2. 2' - 

■v;i'75^jl/- 2 - 1 Fn+y- 5 ->(5^;U'^>i^;i/) - 

4-;)^5";l'7xX;i/7i"Jl/-h. 2- [1- (2-t 

H.D*><.-.3. 5 -v-? ;U'^>^;i/7xx;u) x 
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=i-M -4, 

V-V, 4. 4' -:/5^'Jx>b:x (3-^t5";P-6- 

^ -iy\)\'-y=J-)\^l>x.J~)V) . 4. 4' -^tMTs 

3- (3. 5->;5'-v't;l':/5'Jl'-4-t 

x-JP) :^Dt::t4^-M :^^>, 3. 9-t7> [2- 

(3- (3-3'-->-v;P:^?Jl'-4-tHD:^->-5- 

^)IX^)\^] -2, 4, 8, 1 0-xh7:t^-it;^lfa 10 

CO 0 5 2} sfc, mm<S)mm±mtbx<Dm&im 

^mMii. hUX>'-;i'7xr:jl.7f;X7 7'f h. h'J7 
xr;i/4^X7ri' h, h'JX (2, 4 ->^^- v-^^;!/:/ 
5^>)l/7x::iJl.) J}^X7 7< h^©*fil'J>Jgjai6<k!gJ^J> 
«¥Si|*/ttt>?7'i7ijjU3. 3' -^ti^-faiit^- 
v5'J;:^5';P3. 3' -^:i-i?7'Dlf:t^- h, J? 
Xx7UJU3. 3' -?^'>*:/Dtfpi-:^-. /^>5'XU 
X'J^'Jl'xh^+T, (3 -^f:7UJ^f^:t7'□tf:t^- 
h) . xhUx^-ll/S. 3' -?:tv7'Ptf:t^- h> 39 

[0 0 5 3] wim^/\oy >mmm\t. mmm^tzit 

^ia*^^*n?., ^i^MtbX\t. Mg6 A12 (O 
H) 16C03 • 4H2 0(7)iP3i(Dfe(757)t^^jrP,n^. * 
fc. ^^ffatbXU. MgO.7 A 10.3 (OH) 2 (C 
03 ) 0.15-0. 5 4H2 O, Mg4.5 AI2 (OH) 
13C03 -3. 5 H2 O. Mg4.2 A 1 2 (OH) 12.4 
C03.Zn6A12 (OH) 16C03 • 4 H2 O, C 
a6AI2 (OH) 16C03 • 4 H2 O. Mgl4B 12 

(OH) 29.6-4. 2H2 Om^mfitl^. 

[0 0 5 4] iilSif^t^i'htt, Na2 O- A12 OS 40 

- 2 s i 02 - XH2 orm-^n^Am-\fty^. h, * 
tzimmm^m 1 1 m:&xsm i vmoi^ma^i^miitirz 

'>u< th-m<D^m^^ts^mmmif^y^ hx$> 
-e-LT, ^<Dm^^mtbx\t. Mg, ca. z 

n. Sr. Ba. Zr. Sn^X&K). #ICCa. Z 
n. Ba*W*Lt». 

[0 0 5 5] fiiim®/\a^>iii^mtLX(D^mx.j!^^ 

tfJi-) 'f7->7xi/-h. A-f KD+y >-:/yu vv^;!/ 

i-T^;k T-U7'$';H^>''l^i) v-viUXXT.JU. 4.. .50. 



4' -X>)P*eX7x/-;U- Tj^'J^'iJvv-jUx-x 
;k N-i^U->i;^W7^';K5H, *fctt*jStX7x 

y-;UAi^'j->';^)Ux-r;k 3. 4 -x/j^+v-vi/Q 
'\4^>'jp^5'-'i'- 3, 4 -xjt?^->->i7D^:^i-y->:^;p 

3j^+->U-h, 2- (3. 4-Xts^yyi7U^dr'>)V 
XbfD C5. 5D -3. 4-XJt^^x) yifa^^D-> 
-m~'Jt=¥-^>. bfX (3, 4 -X*+>>->i' 

>'>il/^5";U) 7>''^-h, tx;i/'>^DA+-k 

•y-'f 4-fxji/X3R4^>'v^a'\+-y->. t'x 

(3, 4-X3j^+->-6-^5^;l^->^?D'\+v;U/^ 
)V) 79^- 3. 4-X5}?=^^i/-6-^5";k>i'D 

>l3)Ut^^i/U-h. i^=$-Vy\i7s (3. 4-XJj?+>/ 
->^DA.^-y-» , >7v'i7a'^>:J'i;x>^jJ?+-!J--i' 
H, X5^^>i?^iJn-;KDx (3, 4-xj!^+->->^d 
A^i/;M5^;P) x-x;k X^'l^^-fX (3, 4-X 

=^-!J-t HD7^';H6i?ti^?;k xjp+i/'s^^i-y-t Hp 
7^';n6>^- 2 -x5";U's^r'>JU«f©JiiiiJtX!}?+Mli 

[0 0 5 6] «IiB©ji7t»J{i. %fi^m=i-)^)\^'jVJmt 
^<D'S:^±t?>Tztb<D^i^XS>^o ^<DM,»mit, 
)Vmmit=^^> (T 1 02 ) , WiitWm (ZnO) . gg 
iti^Uh (C r2 03 ) , mttU^l. (Ce02 ) ^ 

mn^nm&m-it>i^mmtt^rztb(D^^x$> 

X ;l.S^(D WtBS ^£X ^ Jl.^ t J; o T^«2 -a- -5 

fc*«)*K^j--e^D, ^m~y^)v^i)m^nx\^^^, * 

^^iH'mzjt^cxmisa-r^ tt^xt^. 
[0 0 5 7] ^^^^mmmm^mu. (a) r/A^itx 

5"U>?^1»a;5^7 0~9 9a*%, (B) U >?^ji*!S^J 

*t3 o~ia*9gs-&wr-6;it*W*uvi. ^;c:t± 
m^mmsmmifl^nx^^i,. 

[0 0 5 8] 

^•ti>ifi. i^%m\tMzi:r)n^mwi^^nhh<Dx 
ftt t < ymm^m^i^xnu-Dit, 

(1) rfAMft^i^^g 
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m\ J-)V2m\(r>U^mil^^lB7^. 2 5*CT2 



^fflS^:'5L> 5"C. 1 8 0 0 0 r pmT3 O^Mji/LN 
[0 0 5 9] C©i5fCLT#enfe1»l|gO. lg<&h 

;i/x>ic^»u. iggo. 5 g/d ico^?sa:b, z.<r> 
i^i;ttsii-eMhJUx>oj!STi«'»to san^tt, ttr 

7jSP/C-(tl/ to - 1) /C (C:3)?iJ 

•7-t8S g/d 1) 
(3) J-r^'y hSflP3^J3 *^ 

1. i-tx it-':r^)W^-t^'y) -3. 

CO 0 6 1] 'A^^r. ±aBig^^$««iSi#©!l^j4a 

sstSfijicai^fi^itcjijSbT, m 1 m\mw^ 1 9 0 r 

pm. 1 2 6° C, ^2a«5 0 r pm. 1 3 3° C> 
m3f:S:tt2 0rpm. 1 4 0° C. Il4g:«2 0 r p 30 

m. 15 5° c-ra^&ffofc, ?i^ii^t;i(DH}g^i-7 
3%©a^fK^isiffgH{i«^. *s*£;*a«J2&t;js«E 

^I^SL, rfA^14^#^fx;H»))g^'f|fc (HIPS 

5>«Tbrc^*. :^A^atti2. iaa%. rfAoa* 

¥i^i|S^gttl. 5/im, ji7C*!iffir? s p/cttO. 5 
3d l/gTf&oit. ±EH I PS-l(DMig{r*(ri 

0, ii5cif*g7j s p/c<73S^ofc:lA^tt8f)i*» 

(□) ^}>mmm 

®kHD^-->;i.S^W^»«'j>Kx;^x;u (fr- 
1 ) coSJii 

(^rJl/Jt2. 0) « ffiibT 
(^JVitO. 0 1) ^£77X 



*ASTM-D2 5 6{'ip|S5Ufc:;^ST2 3"CTSl3£b 
It, ( V y y 1 / 8 KISM-) 

(4) 

ASTM-Dl 5 2 5lC«P8aUfc:5ffi-e«!l)£U. Wfitt 

[0 060] (5) ^JVhya-U-Y- (MFR) 
«Eil1i©flS-CASTM-Dl 2 3 8 JlipffiUfc^&ST 

m^LTz. I^askg, l§]S!iaS2 0 OTCO^frTl 0 
^^Mab/cOroifiiifi (g/i 05^) P^^lttbft. 
(6) jifStt 

UL-9 4{c:2(ljSatitVB (Ve r t i c a 1 Bur 
n i ng) jSfeHJcDMibfc. ( 1 / 8 -T >5^tS»M-) 

A) rfA^tt7.g^W>?g1^|| (HI PS) 

3}^'J:?'3'>'x> I (vxi. 4/e^/h7>;^i. 4i^ 

^/tfx;H, 2i|g^a«it=9 5/2/3) (0*-tf 
^> (tt) IS, ^iSi^N 1 po 1 122 OSL) } 



10.5 m&% 

7 4. 2aft% 

1 5. oas% 

0. 2 7afi% 



3. 5- 



7x/-;n 2 2. immi 



0. 0 3aft% 

□ ICSIO 9 0 ° C-vt^'yMit^) > 1 0 oaasB (t;i. 
Jtl. 0) *mra*UtT«[Ttfc, ±^l/fc*|BJ^*:C 

i''/;u-»7i. 7a*gi5 (^jvjti. 0) s 
SJIWfcfii 8 0° cs-ciag4±tfTxxx;Wl:?£^ 

0;ffi^5}'4K5SLT<J>l|XXTJUJg^(|& (fiilTFR- 

X-va>i7DVhi/77^- K7- (tt) S. HL 
C-8 0 2 0 ^i)fflxh7t HD77» ICckO^^^f 

(fl:i 4) OS (1) ©>77x-ji.uy;i/ 

->XJl/3^^7i-h (fiilTTPP-OHiiiftif <&) t, 

h'j7xr::;V3f;X7x-h (£(TTP P ir^ii-f-S) 

(^bi4) (2) ©^#j^8S^'j>i?xxx;u 
TTPpy-fT-t^f ^) a*it*t^n-e 

n54. 2/1 8. 3/2 7. 5T*ofc. 
[0 0 6 2] 
[<bl4] 



19 



(11) 



iRfPB¥8-l 7 63 96 

20 




[0 06 5] 

w^e.jnr»7'wxcj;i3 1/8-1 y^m(DU.mfi'&f^n 

[0 0 6 6] 

[^1] 



[0 0 6 3] ®t HD+->;i.S*^W5fSlS3^'J>Kx 
:^tJI<' CKU7xr:;i/jfxX7x-N (TPP) ] 
mERo^#K'J>Kx7x;p (:*:A<fc^x^ («c) S. 

/-A'xi?-fe;n 4 0 (fii^, RPt*j;-r5) ] & 

(A) gSBfjtt|6]±^J 

A) X?U'>lfX;^x7U>|g75H (EBS) 23 
milR(7)X^V'>tX;^x7'J>S!l75 H (?Ei «*) % 
Kia* *:t-7yi':^EB-FF (EBS t?»;-r 

?>) :) s-ffl^^fc. 

[0 0 6 4] 
l^fcl 5] 
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